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Sprint and MCI Cover 54 Million U.S.
Homes with Their MMDS Licenses

Maket strategy:
Compernenting terrestrid neiworks

- MMDS

Additional Coverage May Be Limited by
Technology and Acceptance Issues
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Potential MMDS Coverage at End State is 53%
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Total U.S. Households Not Passed due to Density Sel.€ral not due to LOS Potential MMDS Co\erage

Source: FCC. Allied BUSlOe5s Intelligence. vendor interviews. Mercer analysis.
I Based on economic analysi5. projected MMDS coverage limited to areas with over 90 homes per square mile
2ProJected 25% of potential MMDS homes restricted by LOS.
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The White and Gray spaces are large, underserved markets

Predicted Cable Modem Availability Predicted ADSL Availability
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• SkyBridge faces only satellite-based competitors in the White space:
(e.g., Spaceway, Astrolink, and Teledesic, if any)

• SkyBridge may also offer competitive services in Gray space areas that have cable modem services
but not ADSL

Note: Most MMDS and LMDS coverage will overlap with cable and ADSL coverage.
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T Number of Users, Calculation of Bandwidth Required

T Deployment of Capacity

T Relay Links

Agenm

T Situation if Service Links are Limited to 500MHZ on the
Down Link
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T Assume capacity per user: IGByte per month

T Assume aggregated traffic is spread over approximately 200hrs per
month (busy hours):

T Number of broadband users ultimately served by IGHZ BW per
satellite transponder and per cell ...., 60,000:

• 1Gbyte over 200hrs ...., 104 Erl.bit/s = 8 xl09 /(200 x 3600)

• 1GHZ ,.., 600Mbit/s = 6 xl 08 (Including current interference/
sharing constraints)

• N= 6 xl08/104 = 60,000 per cell per GHZ
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T Market served with SkyBridge under existing spectrum/sharing limitations

• Maximum Frequency Reuse Factor =130 x
includes:

• 28 cells + Alaska and Hawaii,

• Space diversity (number of visible satellites in the various cells)

• Dual polarization

• Time zones, and Profiles diversity

• Interference and EPFD management

• Equivalent BW (with reuse and over all cells) : '" 130GHZ

• Number of Users (who cannot be served by other Internet Access
technologies) :

• 2,000,000 residential users

• 600,000 business sites (6,000,000 Equivalent users)
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T SkyBridge Deployment Plan Provides Ubiquitous Coverage of the USA.

T The Deployment Scheme Addresses Two Independent Questions:

• The full geographic coverage becomes available as soon as the system gets
deployed with a limited number of "gateways":

• US basic coverage e.g. ,... 28 cells (each 435 Miles in diameter).

• With "Relay-Links" each gateway can manage several cells. Therefore only a
slnall number of gateways (5 to 6) is needed initially to cover the entire USA.
(universal coverage)

• Objective: Ubiquitous service quickly available especially to all low density rural
areas .

• The ramp up for additional capacity over the various cells is incremental and
follows the demand.

• Increasing gateway configuration in already deployed gateways

• Adding new gateways in already existing cells to serve the increased demand.

• Use the early revenues from existing gateways to finance the ramp up.



~ridge Relay Link Assures Full Covereg3 at the USA:
I- F Excrnpe: CONUS ranpup, tram 5 or 6 to 28 Gateways

Initial deployment may need a 6th GTW: depend
on initial location traffic requirement etc ..

4 3

2

For illustration purpose only: Location, configuration, # of GTW's is depend upon local market penetration, and system optimization.
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Us0J8 of 1GHz BW

T Frequency reuse scheme requires the usage of 3 sub-bands and two polarizations,
ie: The minimum cell reuse pattern to initially cover the USA with Relay Links
makes full use of the sub-bands and of the two polarizations:

• Combination of Interference control between distant cells and,

• Cross strapping capabilities within all satellites between sub-bands.

• Eliminating one sub-band would shatter the reuse pattern, and the
possibility to cross-strap to adjacent cells from the same satellite.

T Eliminating 500MHz out of the IGHz band cuts out the necessary sub-bands
that permit frequency reuse and Relay links all together.
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... The reuse pattern needed initially for Relay links doesn't match
anymore.

• Direct Impact on capability to offer universal coverage of the
USA.

... Gateways would need to be installed in most cells right from day one
(Instead of a phased deployment)

• Increases 5 times the deployment cost of gateways before
revenues.
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Situation at full mpoyrnent if SkyBridJe serviCE
links ae limited to 500MHz cbVVfl link.

~ At full deployment, the system capacity is halved. So would the number of users
the system would ultimately be capable of serving.

~ If SKB cannot use the relay link scheme along with the necessary frequency
reuse pattern between cells in the initial deployment phase, this

• Eliminates a very significant part of the USA from the initial service
coverage, and

• Would require deploying gateways in most cells, and

• Much higher up front costs with lower revenues.
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Top level rE3ClJirerrents of the SkyBricQe
satellite system

Mission ofthe system:
.

• serVIce
high capacity links
reduced round trip delays

• Universal coverage
• Continuous coverage of service areas

Satellite environment requirements:
• radiation (Van Allen Belts ... )

Regulatory environment:
• need to comply with, lTD Radio Regulations and FCC
Rules
• need to protect other services
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Mission
Regulatory environment

Satellite environment
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Technical feasibility:
• antennas
• Power supply
• bus
• satellite payload and platform
• ground segment

Trade-offs to reach an engineering/cost balance:
• need to launch several satellites at a time

size, shape, mass of a satellite
number of satellites

• number of satellites! constellation
• complexity of satellites
• complexity of ground segment
• size of service zones

Constellation, satellite, terminal, gateway design
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Constellation

-so satellites

-Walker constellation at 1469 km
altitude

-Allows progressive launch linked to a
progressive service deployment

-Continuous coverage of service zone
service zones of 700 km in
diameter
coverage down to 10° elevation
universal coverage

Cons tellation
Satellite cBs ign

Satellite

-Up to 10 satellites per launch

-Continuous coverage of service zon
- Satellite antennas tailored to the
service zones
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Im~ of Natilp:)int emissions in tile
NGS 0 us er termind receiving txnct

Northpoint (NP) designed to transmit in the side and backlobes
of the GSa receivers

NGSO designed to receive and transmit through side and
backlobes toward the GSa satellites

In the USA, NGSa earth stations tend to point northward,
potentially toward the NP transmitters
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Case 1: NP and NGSO co-frequency operation at Fl

Nathrnint into NGS 0 terminds

NGSO signal
FI

~

NGSO signal
FI

~

NP signal
FI

Case 2

NP signal
F2

NP signal> NGSO signal

~
NGSO is interfered with

the NGSO has to maintain a data base of forbidden
frequencies for all terminals
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CCEe2: Im~of NorthpjnttrQlsmission on
SkyBricQ3 User termind recepiiOl

SkyBridge user terminals receives in

Fl

11.7 GHz

F2

12.7 GHz

•

no filtering on
the Rx 1rst layer

increase in noise temperature of the receiver

•
degradation of Gff

•
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Two types of links: gateway cell link, relay links
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Universal coverage offered with relay links

1__C_e_ll_1__----.J1 Cell 2 I Cell 3 I

11.7 GHz 12.7 GHz

\.. ",
V'

No frequency diversity
available


